48	NITROGEN COMPOUNDS
TECHNICAL AMMONIUM   SALTS
Ammonium Sulphate (NH4),SO4.—Manufacture and properties are described
on p. 38 et seq. See also under Manures, " Industrial Chemistry, Vol. 11.
Heat of formation is given by :—
NH-(gas) + iHoSO, = J(NH4),S04 (solid) + 25.5 Oil. = i,594,ioo B.T,U. per cq. ton S./A.
Ammonium Chloride, (Sal Ammoniac), NH4C1.—Prepared by passing
vapours of ammonium into HC1, or vice versa. Sal ammoniac is the subhinrU
chloride. It is somewhat expensive to sublime owing to the difficulty of obtaining
suitable vessels into which to sublime the chloride. Cheap earthenware is ofurn
used, which, however, can only be used once, as it has to be broken to remove the?
sublimate of sal ammoniac.
The substance is used in galvanising, in soldering, in galvanic cells, in tht*
manufacture of colours, in calico-printing, in pharmacy.
Heat of formation is given by :—
NH:.(gas) +  HC1 (gas) = NH4C1 (solid)  + 41.9 kal.   = 2,619,300 H.T.U. per eq. ton S./A.
Ammonium Carbonate.—Commercial ammonium carbonate is usually ;i
mixture of ammonium bicarbonate NH4HCO«,, and ammonium eurlxmafr
NH4O.CO.NH2.
The ammonia content of the mixture varies between 25-58 percent,, the usual
percentage of ammonia being 31 per cent.
It is most easily made by direct combination of ammonia, carbon dioxide, un<i
water vapour, the substance being condensed on water-cooled surfaces of aluminium
The substance is volatile, and should at once be packed   into air-tight vessels   in
order to avoid loss.
It is used in the manufacture of baking powders, dyeing, in extracting colours
from lichens, in caramel making, smelling salts, etc. Also as a general detergent,
and for removing grease from fabrics.
Ammonium Nitrate, NH4NT03.—See p. 13 for manufacture and properties.
Its main use is for safety explosives, sporting powders, fireworks, etc. Much is
used for the preparation of nitrous oxide, " laughing gas."
Heat of formation is given by:—
NH, (gas)  + HNO., = N H4NO;> (solid)  +  27 kal.  =  1,687,900 H.T.U. per eq. ton S./A.
Ammonium Perchlorate, NH4C1O4 is prepared by the double decomposite »n
of NaC104 and NH4CL
For Patents bearing on its manufacture see Alvisi, D.R.P., 103,993 ? Miolati, IX R. P,, 112 6S js ;
see also Witt, C/iem. Ztg.^ 1910, p. 634.	•» »
The salt is obtaining extended use as an explosive and oxidising agent, solubk* in
5 parts cold water, insoluble in alcohol, sp. gr. 1.89.
Ammonium Phosphate, (NH4)2HNO4, is made by neutralising phosphoric
acid with ammonia, evaporaring, and "crystallising. Used in the manufacture ol
sugar (Lagrange process), and in the impregnation of matches.
Ammonium Persulphate, (NH4)2S2O8, prepared by electrolysing an and
saturated solution of ammonium sulphate at 7° C., using 5 volts in a specially
designed apparatus. Much used as an oxidising agent in dyeing and photography •
see the D.R.P. 155,805, 170,311, and i73,977; also Marshall, Tram. C/tem. .W.'
1891, p. 777.
by double decomposition,
Used in photography.

